with different input levels (extensive=without fungicide treatments, mid-tech=-two fungicide treatments) on chernozem soil in two different years (2012 and 2013). The experimental results proved that the level of infection by Diaporthe (64% in the extensive model, 38% in the mid-tech model as an average of the hybrids), Phoma (53.5% and 34.0%), Sclerotinia (8.4% and 4.6%), Alternaria (76.4% and 48.7%) in the more wet year of 2012. chernozem soil and the vegetation period had been dry (79 mm rain during the months of June, July and August), the degree of infection was considerably lower (infection by Diaporthe: 37% in the extensive model and 25% in the mid-tech model, infection by Phoma: 28.5% and 17.4%, infection by Sclerotinia: 1.5% and 0.7%, infection by Alternaria: 35.8% and 22.2% in 2013 as an average of the hybrids). Due to the higher disease infection in 2012, the yield of the hybrids ranged between 3300 -4200 kg ha -1 and between 3900 -4900 kg ha -1 in the extensive (control) model and mid-tech model (two fungicide treatments), respectively. In the more favourable year of 2013 (as regards the weather and the disease infection), the yields of the hybrids varied between 4200 -5200 kg ha -1 in the extensive and between 5000 -6000 kg ha -1 in the mid-tech crop protection model.
Introduction
Helianthus annus L.) is the most important oil crop of Hungary, the amount of production is high even when considered at a European level (Treitz, 2003) . Nowadays, the extreme weather conditions are increasing the conditions can compensate for the unfavourable effects of the season lack or unfavourable However, in order to reduce the unfavourable weather effects as much as possible, the agrotechnical factors need to be optimized (Szabó, 2011) . The hybrid selection, the proper sowing technology (sowing date, plant density) and optimized and rational crop protection are of special importance (Szabó, 2012) .
The different climate (Borbély and Lesznyák, (sowing date, plant density etc.) have a strong the different years (Zsombik, 2006) . There is climate conditions and the yield (Cerny et al., to the changes in the environmental conditions. Those hybrids are regarded less stable which respond to the changes in the environmental while those which can better compensate for the extreme effects of the year are considered stable (Szabó, 2008) .
When the weather is cold and wet, lower yields can be expected due to the higher infection by stem and head diseases (Borbély et al., 2007; Szabó and Pepó, 2005) , as the yield of diseases (Mukhtar, 2009) . The level and intensity dependent upon the hybrid selection as there are great differences between the genotypes in their susceptibility to diseases (Borbélyné et al., 2002) . The occurrence and spread of diseases are mainly determined by the agroclimatic conditions of the season (temperature, distribution and amount of precipitation (Branimir et al., 2008) . According to Ruzsányi and Csajbók (2001) , an average and a dry year have similar effects on the yield. A damaging fungal infection does not occur in a dry year and is only of moderate level in a year with average precipitation, thereby, the role of the primary yield-determining factor (disease) becomes negligible. The yield can be increased by protection against fungal pathogens (Szabó, 2013) . In a dry year, the yield increasement due to the fungicide treatments as compared to the control was only moderate due to the low disease levels (100-300 kg ha -1 ). As opposed to this, the fungicide treatments resulted in a yield increment of 100-900 kg ha -1 in a rainy year with favourable water supply (Pepó, 2010) . Table 1 . The amount of rainfall and temperature during the investigated crop-years (Debrecen, October, 2011 . -September, 2013 In the critical phenophases, the percentage of disease infection was determined for the major phytopathogens (Diaporthe helianthi, Phoma macdonaldii, Sclerotinia sclerotiorum, Alternaria helianthi). The phytopathological data of the hybrids were recorded in four repetitions. In the assessments, 15 plants of average development were selected on each plot. In the case of the stem and head diseases, the level of infection was determined as the percentage of the infected plants. If the disease symptoms were obvious on the studied plant, it was considered infected. The infection was determined as the percentage of infected plants from the 15 selected plants. In the case of leaf diseases, the level of infection was determined as a percentage of the leaf area. At harvest the raw yield of plots and their moisture content were measured. The yields were standardized for a moisture content of 8.0 %.
Materials and methods
The meteorological data of the experimental years are included in 
Results and discussion
Considerable changes have been occurring past 10-15 years. One of the most important factors in generating these changes was the cardinal change in the biological bases. The number of domestic, registered hybrids has tripled, nowadays it is around 100. The quality the quantitative change, as a consequence hybrids considerably increased, for the exploitation of which a more intensive midtech agrotechnique of higher input level is needed as compared to the earlier extensive and low-input production technologies. Consequently, the new hybrids created by breeding require the application of more intensive production technology elements with special regards to fertilization, sowing technology and crop protection. For the latter, the proper application of fungicides is of special importance. The monthly mean temperature of the critical months also had a favourable effect on the fertilization and seed development in 2013 (the mean monthly temperatures of June, July and August were moderately 0.9 -1.9 o C higher than the 30-year average). The joint effect of these positive factors was that the yields of the in 2013 than in 2012, they varied between 4200 and 6000 kg ha -1 (Table 2) .
When studying the different fungicide models separately ( Table 2 . (Debrecen, chernozem soil, 2012 (Debrecen, chernozem soil, -2013 and 5325 kg ha -1 differed in their adaptation to the different years.
In both fungicide models, the highest difference in yield between the two years was found for the hybrid Tutti (1613 kg ha -1 in the extensive and 1710 kg ha -1 in the mid-tech model), that is the adaptation ability of the hybrid was low. In the favourable years of 2013, the hybrid Tutti gave the highest yield of the tested hybrid sortiment (5970 kg ha -1 ). The lowest difference in yield between the years was found in the case of NK Neoma (265 kg ha -1 and 553 kg ha -1 ) and P63LE13 (446 kg ha -1 and 732 kg ha -1 ) , which indicated a good adaptation ability of the hybrids. In addition to their good adaptation ability, these hybrids gave a higher than average yield in the mid-tech model. In the mid-tech model, the yields of NK Neoma and P63LE13 were 4550 kg ha -1 and 4907 kg ha -1 in 2012 and 5103 kg ha -1 and 5639 kg ha -1 in 2013, respectively.
The experimental results showed that the differences between the potential yield of the strongly in the untreated control (extensive model). In both years, the smallest yields without fungicide treatment were obtained for the hybrids PR64H42 (3381 kg ha -1 in 2012 and 4196 kg ha -1 in 2013) and P64HE39 (3336 kg ha -1 and 4382 kg ha -1 ) ( Table 2) . In both years, the highest yields were obtained in the mid-tech model. From among the tested hybrids, the highest yields were measured for P63LE13 (4907 kg ha -1 ) and NK Neoma (4550 kg ha -1 ) in 2012, while Tutti (5970 kg ha -1 ) and P63LE13 (5639 kg ha -1 ) gave the highest yields in 2013.
In the two experimental years, the major stem, (Table 3) . The disease infection levels had a strong effect on the lodging and consequently on the yield loss. The lodging and infection data clearly represent the differences between the weather of 2012 and 2013. Table 3 contains the average, minimum and maximum lodging and infection data of the tested seven hybrids. In the control treatment in the extensive model, the degree of lodging was 18.8% in 2012 and 8.9% in 2013, while the disease infection values were as follows: infection by Diaporthe 64% and 37%; infection by Phoma 53.5% and 28.5%; infection by Sclerotinia 8.4% and 1.5%; infection by Alternaria 76.4% and 35.8%. The two fungicide treatments applied in the mid-tech model considerably reduced the degree of infection in both years, as a result of which lodging was also diminished. In the mid-tech technology, the degree of lodging was 10.4% in 2012 and 4.5% in 2013. Table 3 proved that there are great differences between the hybrids in both the extensive model and the mid-tech fungicide model, that is the genotypes has different phytopathological tolerance.
The experimental data (Figure 1 ) proved the yield-increasing effect of the mid-tech model as compared with the extensive model for all and 2013). As an average of the hybrids, the yield increasement due to the two fungicide treatments (mid-tech model) was 609 kg ha -1 in 2012 and 777 kg ha -1 in 2013 as compared to the control treatment (extensive model). This means that it is worth applying the mid-tech fungicide higher (2012) and lower infection pressure. The yield increasement of hybrids due to the two fungicide treatments varied between 473 and 725 kg ha -1 in 2012 and between 514 and 953 kg ha -1 in 2013 depending upon the genotype.
Conclusion
The yield and the phytopathological studied under favourable agrotechnical conditions on chernozem soil in years with different weather conditions. The year of 2012 was unfavourable disease infection. The amount of precipitation before the season (December-March) was low (118.3 mm), while the amount (253.7 mm) and distribution of precipitation in the season (April-August) advanced the occurrence of the temperatures of June, July and August were 2.2 -3.0 o C higher than the 30-year average which was unfavourable for yield formation. The weather conditions were favourable in 2013.
December until March (253.7 mm) increased the water stock of the chernozem soil, which Due to the low amount of precipitation in the season of 2013 (195.3 mm) disease infections of the summer months, which were moderately higher than the 30-year average (by 0.9 -1.9 o C) also advanced the yield formation. Due to the different weather conditions in the experimental yields, there were great differences in the yields of the tested hybrids. The yields of the hybrids Figure 1 . (Debrecen, chernozem soil, 2012 (Debrecen, chernozem soil, -2013 varied between 3300 and 4900 kg ha -1 in 2012 and between 4200 and 6000 kg ha -1 in 2013 depending upon the fungicide treatment. The Borbély et al. (2007) , Szabó and Pepó (2005) .
The experiment proved that the hybrids differed in their adaptation ability to the weather (and indirectly to the phytopathological) conditions, which was also observed by Mukhtar (2009) . The hybrids NK Neoma and P63LE13 showed a good adaptation ability and produced high yields in both years. From among the hybrids, the highest yields were given by P63LE13 (4907 kg ha Ruzsányi and Csajbók (2001) , the primary yield-determining factor was the disease infection level. As a result of this, the yields of the hybrids were 256 -1613 kg ha -1 higher in the control (extensive model) and 553 -1710 kg ha -1 higher in the mid-tech model (two fungicide treatments) in 2013 than in 2012.
The yield-increasement of the mid-tech model as compared to the extensive model was 473 -725 kg ha -1 (609 kg ha -1 as an average of the hybrids) in 2012 and 514 -953 kg ha -1 ( average: 777 kg ha -1 ) in 2013. Our results proved that the mid-tech technology model (two fungicide treatments in the season) can be applied with years for all the tested hybrids.
